Healthcare System Interventions
Traditional methods of healthcare delivery do not adequately address the needs of individual people or populations with diabetes. For example, in a survey of the care received by patients of primary care providers, people with diabetes were receiving only 64% to 74% of the services recommended by the ADA Provider Recognition Program. 8 A chart audit covering one year in a health maintenance organization (HMO) setting showed that, despite the ADA recommendation of two to four glycated hemoglobin (GHb) measure-
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Reducing Disease, Injury, and Impairment Reduce the frequency of foot All diabetics Developmental ulcers in persons with diabetes (5) (6) (7) (8) (9) Reduce the rate of lower extremity All diabetics 4.1% (1997 a ) 1.8 amputations per 1000 persons with diabetes (5) (6) (7) (8) (9) (10) Increase the proportion of persons with All diabetics Developmental diabetes who obtain an annual urinary microalbumin measurement (5) (6) (7) (8) (9) (10) (11) Increase the proportion of adults Ն18 Adult 24% (1998 a,b ) 50% years with diabetes who have a glycodiabetics sylated hemoglobin measurement at least once a year (5) (6) (7) (8) (9) (10) (11) (12) Increase the proportion of adults Ն18 Adult 47% (1998 a ) 75% years with diabetes who have an andiabetics nual dilated eye examination (5) (6) (7) (8) (9) (10) (11) (12) (13) Increase the proportion of adults Ն18 Adult 55% (1998 a,b ) 75% years with diabetes who have at least diabetics an annual foot examination (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) Increase the proportion of adults Ն40 Adult 20% 30% years with diabetes who take aspirin at diabetics (1988-94 a ) least 15 times per month (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) Increase the proportion of adults Ն18 Adult 42% (1998 a,b ) 60% years with diabetes who perform diabetics blood-glucose self-monitoring at least once daily (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) ments per year, values were documented for only 44% of people with diabetes and annual urine protein measurements were performed on only 48% of patients. 9 Improving care for people with diabetes reduces healthcare costs. In a review of economic analyses of interventions for diabetes, eye care and preconception care were found to be cost-saving, and preventing neuropathy in type 1 diabetes and improving glycemic control for either type 1 or type 2 diabetes were found to be clearly cost-effective. 10 Using modeling techniques at an HMO, it was found that every percentage point increase in A1c (a test that measures a person's average blood glucose level over the past two to three months) above normal was associated with a significant increase in costs over the next three years. 11 Decreases in A1c result in cost savings: one study noted that improved glycemic control was associated with short-term decreases in the use of healthcare services, increased productivity, and enhanced quality of life, 12 and another found that achieving and sustaining glycemic control for one to two years was associated with cost savings among adults with diabetes. In the 1990s, innovative interventions for healthcare delivery emerged, which show promise for improving care, improving health outcomes, and reducing costs for individuals and populations with diabetes. Disease and case management are two such new interventions.
Our conceptual approach to the reviews of disease and case management interventions, as well as the relationships between the interventions and provider and patient outcomes, are shown in Figure 5 -1. Disease management involves many factors in the health-care delivery system and among providers and patients, as illustrated in Figure 5 -1. Case management can be implemented along with disease management, by itself, or with other interventions.
Disease and case management can affect patient knowledge 14 and such psychosocial factors as motivation, 15 social support, 16 and health beliefs, 16, 17 which in turn predict how well a patient will care for him-or herself. Patient self-care behaviors (e.g., self-monitoring of blood glucose) and lifestyle directly affect blood pressure, lipid concentrations, glycemic control, renal function, lesions of the feet, and diabetic retinopathy, 18 -26 which, in turn, affect long-term health, quality of life, and mortality.
18,27-31
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Reducing Disease, Injury, and Impairment These interventions use organized, proactive, multicomponent approaches to healthcare delivery for people with diabetes. Care is focused on, and integrated across, the spectrum of the disease and its complications, the prevention of comorbid conditions, and the relevant aspects of the delivery system, with the goal of improving both short-and long-term health or economic outcomes. Disease management has played a prominent role in innovative systems of clinical care over the past two decades. The earliest application of a diseasefocused intervention involved prescription drugs, 32 and the first use of the term disease management appears to have been in the late 1980s at the Mayo Clinic. 33 In the mid-1990s the term emerged in the general medical literature, and by 1999 approximately 200 companies offered disease management services. 34 The initial focus of disease management was cost control, but more recently, quality and economic efficiency have driven disease management interventions. These interventions are used in several clinical care areas, primarily for costly chronic diseases or conditions such as heart failure, 35, 36 arthritis, 37 and depression. 38, 39 We define disease management 40 as an organized, proactive, multicomponent approach to healthcare delivery that involves all members of a population with a specific disease such as diabetes. The essential components of disease management are (1) identification and management of people with diabetes or a subset with certain risk factors for poor outcomes (e.g., cardiovascular disease risk factors), (2) guidelines or performance standards for care, (3) information systems for tracking and monitoring, and (4) measurement and management of outcomes. Disease management can be combined with interventions that focus on the patient or population (e.g., DSME), the provider (e.g., reminders or continuing education), or the healthcare system or practice (e.g., practice redesign). For example, a small group of providers might initiate the following as a disease management program: People with diabetes are identified from billing records or provider and support staff recollection. Patients' names are placed in an electronic file (e.g., a spreadsheet, a relational database, or software specifically designed for this purpose). This database records A1c, the last visit, and the last retinal and foot exams. Once a month, a nurse or support staff member reviews the database and calls or mails reminders to patients who are in need of visits and screening. A team of providers, including a nurse whose role is to coordinate and monitor the care of people with diabetes, then delivers care that follows evidence-based diabetes care guidelines.
Our definition of disease management excludes many programs that may refer to themselves as disease management. This review and its recommendations apply only to programs that encompass the four components of disease management in our definition. We did not examine the effectiveness of individual components or the effectiveness of various other combinations of interventions.
The findings of our systematic review are based on 27 studies (in 28 reports) that evaluated the effectiveness of disease management in improving patient health and provider practices. An additional eight studies were identified but did not meet our quality criteria and were excluded from the review.
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The 27 studies provided evidence of effectiveness for several patient and provider outcomes. Glycated hemoglobin improved in 18 of 19 studies, with a median absolute decrease of 0.5 percentage points (interquartile range, 0.1 to 1.35). We found strong evidence of improvement in the percentage of providers who performed annual monitoring of GHb and retinopathy screening, and sufficient evidence of improvement in screening for foot lesions or peripheral neuropathy, lipid concentrations, and proteinuria. A small number of studies examined the effectiveness of disease management on other important patient outcomes, including weight and body mass index, blood pressure, and lipid concentrations. These studies reported inconsistent results, and therefore provided insufficient evidence to determine the effectiveness of the intervention on these outcomes.
The improvements in glycemic control as measured by GHb, as well as an increase in the percentage of providers who perform annual monitoring of GHb and retinopathy and other screening, show that disease management is effective in improving patient health and provider practices.
These findings should be applicable to adults with diabetes in managed care organizations and community clinics. No studies examined children with dia-betes. Studies were conducted predominantly in urban centers in the United States and Europe.
Although type 1 diabetes patients were not examined exclusively in any study, these results should apply to adults with type 1 diabetes. Despite important differences between people with type 1 and type 2 diabetes, the goals of treatment and general management guidelines are identical. Thus, effective methods of population management are likely to be similar for adults with type 1 and type 2 diabetes. Disease management has been studied in minority and racially mixed populations, but it remains unclear how cultural characteristics might affect outcomes. One possible difference could be varying levels of access to health care. Gestational diabetes (which develops in 2% to 3% of all pregnant women and disappears with delivery 1 ) was not specifically studied, but disease management interventions should also apply to affected individuals.
Studies generally involved the entire population of providers in a facility, although in some studies the researchers selected specific providers to participate or the providers volunteered. Researcher-or self-selected providers may have more of a commitment to change or have greater skills in systems change, the use of practice guidelines, or team approaches to care, thus limiting the applicability of these studies to other providers.
Studies were conducted in a variety of managed care organizations (including network or primary care-based models and staff or group model HMOs as well as community clinics). Other settings (academic centers, a hospital clinic, and the Indian Health Service) 67 were examined, but the data were insufficient to determine the effectiveness of disease management in those settings. Where community clinics and managed care delivery systems differ from other delivery systems, applicability to those other types of delivery systems could be limited. However, findings in HMOs may be applicable to other organized systems, such as the Indian Health Service.
The findings of our systematic review of economic evaluations are based on two studies. The first study, a cost analysis conducted in Scotland, reported the average cost for adult patients of an integrated care disease management intervention versus traditional hospital clinic care. 49 Integrated care patients were seen in a general practice every three or four months and in the hospital clinic annually. General practitioners and patients received consultation reminders, patient records were consistently updated, and practices received care guidelines. Traditional care patients were seen at the clinic every four months and received appointment reminders. Costs included those associated with general practice and clinic visits (staff, administrative, overhead, and supply costs). The annual average adjusted costs were $143-$185 for integrated care and $101 for traditional care. After two years, no significant difference was seen between the two groups for GHb, body mass index, creatinine, or blood pressure. The integrated care patients, however, had higher annual rates compared with the traditional care group for routine diabetes care visits (5.3 versus 4.8) and frequency of screening and monitoring of GHb (4.5 versus 1.3), blood pressure (4.2 versus 1.2), and visual acuity (2.6 versus 0.7). The applicability of these findings is limited to general practice and hospital clinic settings.
The second study was a cost-benefit analysis of preconception plus prenatal care versus prenatal care only for women with established diabetes. 1 Preconception care involves close interaction between the patient and an interdisciplinary healthcare team (primary care and specialist physicians, nurse educator, dietitian, and social worker), intensive evaluation, follow-up, testing, and monitoring to optimize glycemic control and reduce adverse maternal and infant outcomes. The analysis modeled the program's costs and benefits, or savings, from reduced adverse maternal and neonatal outcomes. Program costs included personnel, laboratory and other tests, supplies, outreach, delivery, and time of the patient and a significant other. Costs for maternal and neonatal adverse outcomes were for hospital, physician, and subsequent neonatal care. Costs attributable to future lost productivity of the mother and child were not included. The preconception care intervention's adjusted cost saving (net benefit) of $2702 per enrollee was the difference between estimated prenatal care only and the preconception and prenatal care intervention costs (program costs plus maternal and neonatal adverse outcome costs). The savings resulted largely from preventing the most expensive adverse events-congenital anomalies. The incremental benefit-cost ratio of 1.86 was the adverse outcome cost savings of the preconception plus prenatal care intervention versus the prenatal only program divided by the difference in program costs. This ratio represents the savings for each additional dollar invested in the preconception and prenatal care program versus the prenatal care only program.
Although not evaluated in the literature, we also identified potential barriers to implementing disease management interventions among organizations, providers or support staff, and patients. Organizations may lack the leadership to support these interventions and the financial resources needed for implementation and maintenance, or they may lack practice guidelines and the necessary skills and resources to develop guidelines. (Several practice guidelines are publicly available, such as the guidelines published annually by the ADA. 5 ) Providers practicing in the traditional mode of reactive care may find that the switch to proactive, organized management requires the redesign of much of their practice and approach to patient care, including appointment and follow-up scheduling; allocation of clinic time to review registries and practice guidelines; delineation of the roles of support staff and providers; the delegation of care traditionally performed by physicians to other professionals, such as nurses; team organization; and the use of planned visits and patient reminders. [77] [78] [79] Providers may find disease management time-consuming, particularly initially, and they may be inexperienced or uncomfortable with information systems. Barriers to using practice guidelines, described elsewhere, 80 include lack of awareness of or familiarity with them, disagreement with the guidelines, lack of confidence that patient outcomes can be improved, inability to overcome the inertia of previous routines, and external barriers such as inconvenience and insufficient time. In addition, there may be little or no reimbursement for delivering patient reminders and other proactive care strategies. Identifying patients to participate in these interventions, also often difficult, can be accomplished through provider and staff memory, hospital discharge summaries, claims data, 81, 82 visit encounter forms, laboratory test results, patient-initiated visits, or pharmacy activity. Patient barriers include difficulties in maintaining a healthy lifestyle and the complexity of diabetes self-management. 83 In conclusion, the Task Force recommends disease management on the basis of strong evidence of effectiveness in reducing GHb and of increasing the percentage of patients screened annually for diabetic retinopathy. Sufficient evidence was also found for improving provider screening for foot lesions or peripheral neuropathy, lipid concentrations, and proteinuria. These findings should be applicable to adults with diabetes in managed care organizations and community clinics in the United States and Europe.
Case Management: Recommended (Strong Evidence of Effectiveness)
Case management identifies people at risk for excessive use of healthcare resources, poor coordination of healthcare services, or poor health outcomes and addresses their needs through improved planning, coordination, and provision of care. Authority is assigned to one professional (the case manager) who is not the direct healthcare provider, but who oversees and is responsible for coordinating all of the patient's care. Case management can stand alone as a single-component intervention, can be combined with other clinical care interventions (e.g., practice guidelines or patient reminders), or can be part of a disease management intervention.
Effectiveness
• Case management is effective both when delivered in conjunction with disease management and when delivered with one or more educational, reminder, or support interventions.
• Glycated hemoglobin improved when case management was part of a disease management intervention (approximate decrease 0.5 percentage points) or alone (approximate decrease 0.4 percentage points).
• Case management is effective in improving provider monitoring of GHb by approximately 33 percentage points as part of a disease management intervention.
Applicability
• These findings should be applicable primarily to adults in managed care settings in community clinics in the United States.
Case management is an important intervention for people at high risk for adverse outcomes and excessive use of healthcare services. 84 It usually involves the assignment of authority to a professional (the case manager) who is not the provider of direct health care, but who oversees and is responsible for coordinating and implementing care. In interventions involving diabetes, the case manager is generally a non-physician, most commonly a nurse.
Case management was first used in nursing and social work as early as the 1850s, 85 and the terminology has evolved. The term care management is often used instead (the American Geriatrics Society prefers this term to others 86 ). The effectiveness of case management has been examined in a number of diseases, conditions, and situations other than diabetes, including psychiatric disorders, 87 chronic heart failure, 88 geriatric care, 89 and care initiated at the time of hospital discharge. 90, 91 Case management in diabetes has five essential features:
• Identification of eligible people-those at high risk for excessive resource use, poor outcomes, or poor coordination of services. All people with diabetes might be targeted, but more commonly a subset with specific disease risk factors (e.g., coexisting cardiovascular disease or poor glycemic control) or high healthcare usage (e.g., as determined by visits or costs) is targeted.
• Comprehensive assessment of each individual's needs.
• Development of an individual care plan.
• Implementation of the care plan.
• Monitoring of outcomes. Monitoring of the individual patient or population may involve several outcomes, including process (e.g., client satisfaction, service usage), health, quality of life, or economic (e.g., cost, hospital admissions) outcomes.
Case management interventions are often incorporated into multicomponent interventions, making it difficult to assess the effectiveness of case management alone. Interventions that can be combined with case management include self-management education (DSME, reviewed in this chapter), home visits, telephone call outreach, telemedicine, and client reminders.
The findings of our systematic review are based on 15 studies (in 18 reports) that examined the effectiveness of diabetes case management. 42,45,46,50,51,55,58,60 -62,64,70,92 -97 Nine additional studies were identified but did not meet our quality criteria or did not report on relevant outcomes and were excluded from the review. 72,98 -105 The 15 reviewed studies provided data on numerous provider and client outcomes. Improvement in GHb was similar when case management was delivered with disease management and when it was not. When delivered with disease management, the evidence of its effect on provider monitoring of GHb was sufficient to show its effectiveness. When delivered either alone or in combination with disease management, the evidence was insufficient to determine the effect of case management on lipid concentrations, weight or body mass index, and blood pressure, as studies were few, with inconsistent results. The quality of life improved in two studies.
These results show that case management, whether combined with disease management or with another educational, reminder, or support intervention, is effective in improving both monitoring of GHb levels and GHb levels themselves.
These findings should be applicable to adults in U.S. managed care settings. All but one study was performed in the United States. Settings were primarily managed care organizations, although an academic center, community clinics, a military clinic, and a veterans' hospital were also studied. In most studies, the entire eligible population of providers at a clinic or in a healthcare organization was recruited to participate, except for three studies that used a subset of providers.
Study populations, mainly adults with type 2 diabetes, were predominantly mixed by sex and race. One study was of children with type 1 diabetes (mean age, 9.8 years). Demographic information, including age and type of diabetes, was not reported in many studies.
Case management was implemented along with disease management in many of the studies. Other studies included such additional interventions as DSME, telemedicine support, insulin-adjustment algorithms, group support, client reminders, and hospital discharge assessment and follow-up. It was therefore not possible to determine the isolated effect of case management in these studies.
We did not find any economic evaluations of case management.
Possible barriers to implementation are discussed above under Disease Management.
In conclusion, the Task Force recommends case management on the basis of strong evidence of effectiveness in improving glycemic control. When com-bined with disease management, case management is also effective in improving provider monitoring of GHb. These findings are applicable primarily to adults in managed care settings in the United States.
Diabetes Self-Management Education
Diabetes self-management education (DSME), the process of teaching people to manage their diabetes, 106 has been considered an important part of the clinical management of diabetes since the 1930s. 107 The American Diabetes Association (ADA) recommends assessing self-management skills and knowledge of diabetes at least annually and providing or encouraging continuing education. 108 Diabetes self-management education is considered "the cornerstone of treatment for all people with diabetes" by the Task Force to Revise the National Standards for Diabetes Self-Management Education Programs, 106 a group representing national public health and diabetes-related organizations. This need is also recognized in objective 5-1 of Healthy People 2010: 4 to increase to 60% (from the 1998 baseline of 40%) the proportion of people with diabetes who receive formal diabetes education.
The goals of DSME are to achieve optimal metabolic control and quality of life and to prevent acute and chronic complications while keeping costs acceptable. 109 Unfortunately, 50% to 80% of people with diabetes have significant knowledge and skill deficits, 110 and mean glycated hemoglobin (GHb) levels are unacceptably high both in people with type 1 111 and those with type 2 112 diabetes. Furthermore, less than half of the people with type 2 diabetes achieve ideal glycemic control 113 (A1c Ͻ 7.0%).
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The abundant literature on diabetes education and its effectiveness includes several important reviews demonstrating the positive effects of DSME on a variety of outcomes, particularly at short-term follow-up. 83,110,114 -118 These reviews, however, and most of the existing literature focus primarily on clinical settings.
Our conceptual approach to the reviews of diabetes self-management interventions is shown in Figure 5 -2. We reviewed the effectiveness of DSME delivered outside of traditional clinical settings, in community centers, faith institutions, and other community gathering places; the home; the worksite; recreational camps; and schools. We did not examine evidence on the effectiveness of clinical care interventions for the individual patient; recommendations on clinical care may be obtained from the ADA, 5 and screening recommendations are available from the U.S. Preventive Services Task Force.
Diabetes Self-Management Education in Community Gathering Places: Recommended for Adults with Type 2 Diabetes (Sufficient Evidence of Effectiveness)
Diabetes self-management education for people 18 years of age or older can be provided in such community gathering places as community centers, libraries, private facilities (e.g., cardiovascular risk reduction centers), and faith institutions. Although recommended for improving glycemic control, the interventions reviewed were rarely coordinated with the individual's clinical care provider, and the nature and extent of care in the clinical setting was unclear. These interventions should be coordinated with the individual's primary care provider and are not meant to replace education delivered in the clinical setting.
Effectiveness
• Diabetes self-management education in community gathering places is effective in decreasing GHb by approximately 2 percentage points.
Applicability
• These findings should be applicable to adults with type 2 diabetes, with a range of racial and ethnic backgrounds, in a variety of settings.
• Applicability may be limited, however, because study populations were self-selected, had high attrition rates, and had high baseline GHb levels.
We reviewed DSME interventions in which people aged 18 or older were educated in settings outside the home, clinic, school, or worksite because clinic settings may not be ideal for DSME, the home setting is conducive only to individual and family teaching, and the worksite is available only to people who work outside the home. Thus, DSME in community gathering places may reach people who would not normally receive this education. Churchbased health education and screening programs are effective in helping African Americans, 120 particularly women 65 years of age and older, to adopt new behaviors. 121 Community interventions often offer the benefit of cultural relevance, possibly because the diverse learning styles of different cultures are better addressed in the community setting. The increased cultural relevance may increase acceptance of diabetes education. 122 Interventions in community gathering places also may be more convenient, especially for those in rural areas, and may thus promote attendance.
The findings of our systematic review are based on eight studies (in 12 reports) that evaluated the effectiveness of DSME in community gathering places. 123 -134 Three additional studies were identified but did not meet our quality criteria or did not report on relevant outcomes and were excluded from the review. 135 -137 The reviewed studies evaluated changes in GHb levels (four studies); knowledge (one study); fasting blood glucose (four studies); physical activity (one study); dietary intake (one study); or changes in weight (six studies), blood pressure (two studies), and lipid concentrations (three studies). The improvements in glycemic control (pooled estimate [weighted average], a decrease of 1.9%, 95% CI: 1.4, 2.4; four studies) provided sufficient evidence of effectiveness to recommend DSME in community gathering places. Evidence, however, was insufficient to determine the effectiveness of this intervention in improving dietary intake, physical activity, weight, blood pressure, or lipid levels because of the small number of studies and inconsistent effects.
These results should be applicable to adults with type 2 diabetes, with a range of racial and ethnic backgrounds, in a variety of settings. Applicability may be limited, however, by the fact that those studied chose to be in the studies and had high attrition rates as well as high baseline GHb levels. The mean age of the study populations ranged from 43 to 71 years in the seven studies that reported age. Seven studies examined both male and female populations, and five studies reported racial and ethnic backgrounds: Native American (two studies) and Mexican American (three studies). The six studies that reported the type of diabetes all involved people with type 2 diabetes. Baseline mean GHb levels were high, with a mean of 12.3% (range, 11.7% to 15.8%). The population in six studies consisted of self-selected volunteers, with randomly selected populations in the other two. All eight studies were performed in the United States, three in rural areas.
The interventions were conducted in a variety of settings: faith-based institutions (two studies), community centers (five studies), and a Pritikin residential treatment center (one study). Interventions focused on a variety of issues: general diabetes education and self-care, diet, physical activity, and diet combined with physical activity. The interventions in three studies were coordinated with primary care providers, but the nature and extent of clinical care was unclear. Attrition rates varied from 0% to 79%; in four studies these rates exceeded 20%, and no study compared dropouts to completers.
A lack of quality control and accountability could negatively affect the quality of programs in community settings, although no studies in our review examined this issue.
We did not find any economic evaluations of DSME in community gathering places.
We identified several potential barriers to implementing these interventions. In community settings, it may be difficult to find people who should receive DSME training. Participants are generally self-selected, and more general re-cruitment may be difficult. Another issue may be coordinating these interventions with the patient's primary care team.
In conclusion, the Task Force recommends DSME in community gathering places for adults with type 2 diabetes, on the basis of sufficient evidence that DSME is effective in improving glycemic control among people of varying ages and ethnic or racial backgrounds. Several precautions should, however, be noted. (1) Applicability may be limited because study populations were self-selected and had high attrition rates and high baseline GHb levels. (2) The studies rarely reported coordination with the clients' clinical care provider, and the nature and extent of care in the clinical setting was unclear. DSME for adults delivered in community gathering places should be coordinated with the individual's primary care provider, and should not be considered a replacement for education in the clinical setting until adequate coordination is established.
Diabetes Self-Management Education in the Home: Recommended for Children and Adolescents with Type 1 Diabetes (Sufficient Evidence of Effectiveness) Insufficient Evidence to Determine Effectiveness for People with Type 2 Diabetes
The home can be a good setting for DSME training, allowing the educator to address issues that may be more difficult to deal with in clinical settings, such as cultural, family, and environmental factors affecting lifestyle, self-monitoring of blood glucose, and barriers to optimal self-care.
Effectiveness
• Diabetes self-management education in the home is effective in improving glycemic control among children and adolescents with type 1 diabetes, whether conducted through home visits or computer-assisted instruction.
• Evidence was insufficient to determine the effectiveness of DSME in the home for people of any age with type 2 diabetes.
• Insufficient evidence means that we were not able to determine whether or not the intervention works.
Applicability
• The recommendation should be applicable to children and adolescents with type 1 diabetes.
In most of these home-based interventions, educators come to the home of the person with diabetes to assess and address issues that may not be apparent or may be more difficult to manage in the clinical setting. These issues include cultural, family, and environmental factors affecting lifestyle (particularly diet and physical activity), problem solving, self-monitoring of blood glucose, glycemic control, and the prevention and management of complications. Information and support can also be provided through computer-assisted instruction and electronic communication with healthcare professionals.
The findings of our systematic review are based on 10 randomized controlled trials that evaluated the effectiveness of DSME interventions in the home. 97,138 -146 An additional eight studies were identified but either did not meet our quality criteria or did not report on relevant outcomes and were excluded from the review. 103, [147] [148] [149] [150] [151] [152] [153] The reviewed studies examined knowledge, self-care skills, self-concept, use of healthcare services, birthweight and gestational age, quality of life, weight, foot appearance, blood glucose, and GHb levels.
Six studies examined GHb levels and were stratified by type of diabetes. Evidence of the effectiveness of DSME in the home on glycemic control was sufficient to recommend use of this approach for adolescents with type 1 diabetes (pooled estimate [weighted average], a decrease of 1.1%, 95% CI, 0.6, 1.6; four studies) but not for adults with type 2 diabetes (pooled estimate, a decrease of 0.5%, 95% CI, -0.1, 1.1; two studies). Evidence of the effectiveness of DSME in the home was insufficient to determine its effectiveness on other psychosocial, behavioral, or health outcomes for people with both type 1 and type 2 diabetes because of the small number of studies that examined these outcomes.
The recommendation should be applicable to children or adolescents with type 1 diabetes. Studies of young people with a mean age of 9 to 14 years were performed in the United States, Canada, and Australia; race or ethnicity was not reported in any of them. The recommendation, however, does not extend to people with type 2 diabetes because only two studies examined this population and their findings were inconsistent.
We identified other potential positive effects of DSME in the home. It could increase the involvement and support of the family and thereby improve lifestyle, knowledge level, and social support for people with diabetes. It could also lead to positive changes in diet and physical activity for family members, which could both help the person with diabetes maintain these new behaviors and prevent development of diabetes in relatives. People who have difficulty visiting a clinic may especially benefit from DSME in the home. We did not find any harms of this intervention.
The findings of our systematic review of economic evaluations of DSME in the home are based on one study. 154 This cost analysis study at the Montreal Children's Hospital in Canada reported the average cost of intensive home care, including insulin adjustment and DSME, for a group of children aged 2 to 17 years. Following diagnosis and hospitalization to stabilize their metabolic condition, home-care patients were discharged, whereas traditionalcare patients remained hospitalized for insulin adjustment and DSME. Education content was similar in the two settings. The home-care intervention consisted of visits by a specially trained nurse who was also available by telephone and an extra post-discharge clinic visit. Costs measured included those for health system resources (hospital supplies, services, and non-physician staff time, and physician and counseling services) and parent out-of-pocket and time costs for 24 months. Costs not included were an identical family monthly government allowance for insulin and medical supplies, diabetesrelated health services not provided by the hospital, and overhead and residents' and interns' services at the hospital. The average program costs for the home intervention (adjusted to the Community Guide reference case) were $50 per child more than for traditional-care patients (a nonsignificant difference between groups). Mean GHb levels were 10% lower for the homecare patients at 24 and 36 months. The two groups differed little in the use of hospital and physician services during the 24 months. The findings in this study are applicable to hospital settings with post-discharge home-care support.
Several potential barriers to implementing this intervention should be noted. Identifying people who would benefit from DSME in the home may be difficult because they may rarely be seen in a clinic and thus would not be well known to the healthcare team. Similarly, in the clinic it may be difficult to identify those patients whose families and living situations present barriers to self-management.
In conclusion, the Task Force recommends DSME in the home on the basis of sufficient evidence of effectiveness in improving glycemic control among children and adolescents with type 1 diabetes. This recommendation should be applicable to all children or adolescents with type 1 diabetes. Evidence was insufficient, however, to determine the effectiveness of this intervention on glycemic control or other outcomes for people with type 2 diabetes because of the small number of studies that examined these outcomes.
Diabetes Self-Management Education in Summer Camps: Insufficient Evidence to Determine Effectiveness
Diabetes self-management education in summer camps for young people with diabetes exposes children and adolescents with diabetes to intensive self-management education. Summer camp sessions usually last one or two weeks. At camp, DSME can be readily integrated into daily routines, optimal compliance with educational and medical treatment can be achieved, food intake is controlled, medical expertise is usually readily available, and children can safely pursue physical activity.
Effectiveness
• Although 10 qualifying studies were identified, evidence was insufficient to determine the effectiveness of DSME in summer camps in improving health outcomes such as glycemic control because of the limited number of studies that measured this outcome. • The studies also had limitations in study design and execution, as well as inconsistent results.
Children with diabetes need to follow the same regimen of care year-round, and summer is often a challenging time for these children and their parents. With diverse outdoor activities and inconsistent routines, children may find it difficult to follow their schedule of daily monitoring, injections, and specific meal plans, or they may simply lose interest in doing so. To accommodate children and adolescents, the first residential summer camp for children with diabetes was established in 1925. 155 The camp's mission was to give these children a camping experience in a safe environment while enabling them to share their experiences and learn to be more personally responsible for the care of their disease. 156 Recreational camps are now frequently used for DSME of children and adolescents; in the United States over 90 camps serve more than 10,000 people. 155 In the camp setting, the recreational, educational, social, and healthcare needs of children can be met in a safe, enjoyable, and productive environment. Diabetes self-management education can be readily integrated into daily routines, optimal compliance with educational and medical treatment can be achieved, food intake is controlled, medical expertise is usually readily available, and children can safely pursue physical activity.
The findings of our systematic review are based on 10 studies that evaluated the effectiveness of DSME interventions in recreational summer camps. [157] [158] [159] [160] [161] [162] [163] [164] [165] [166] An additional five studies were identified but did not meet our quality criteria or did not report on relevant outcomes and were excluded from the review. [167] [168] [169] [170] [171] Study participants, identified as having type 1 diabetes, ranged in age from 8 to 15 years and were both male and female. Three studies were conducted among an all-white population, and one study reported a racially mixed population. All interventions were performed in the United States.
Although seven studies did provide sufficient evidence of a positive effect on knowledge (part of the mission of these summer camps), with significant improvement in four studies, this evidence was insufficient to determine the effectiveness of recreational camps in improving glycemic control because of the limited number of studies that measured this outcome. Glycated hemoglobin levels improved in one of two studies where this outcome was measured, glycated albumin improved in a third study, and psychosocial mediators improved in three studies.
Because we could not establish the effectiveness of this intervention, we did not examine situations in which it would be applicable, information about economic efficiency, or possible barriers to implementation.
Other potential benefits of DSME in summer camps include the ability to combine DSME with recreational activities (e.g., give instruction about insulin adjustment just before physical activity), nutritious meals and snacks to help campers develop healthy eating habits, and peer support to help improve selfesteem and motivation. Through the relaxed, fun, non-clinical atmosphere of the camp setting, young people can come to associate DSME with a positive experience. We did not identify any harms of this intervention.
In conclusion, although sufficient evidence demonstrated a positive effect on knowledge for children and adolescents with type 1 diabetes, this improvement alone will not necessarily improve health. Because too few studies examined health outcomes such as glycemic control, the Task Force found insufficient evidence to determine the effectiveness of DSME in recreational camps.
Diabetes Self-Management Education at the Worksite: Insufficient Evidence to Determine Effectiveness
Because workers with diabetes spend a significant portion of their time at work, DSME at the worksite can improve their access to health promotion efforts. In addition, education of supervisors, managers, and coworkers about diabetes can create a supportive environment and prepare them to respond appropriately to diabetes-related emergencies. It can also minimize discrimination against those with special needs created by diabetes.
Effectiveness
• The evidence was insufficient to determine the effectiveness of DSME at worksites in improving the health of workers with diabetes because it consisted of only one study, which had design limitations.
Diabetes
Although the 1992 Americans with Disabilities Act prohibits employer discrimination against qualified people with disabilities and requires employers to provide reasonable accommodations, worksites still present many challenges to people with diabetes. These people are more likely to experience difficulty getting a job and staying employed than are people without diabetes, 172, 173 and they experience more employer discrimination than do non-disabled workers. 174, 175 Workers with diabetes often find it difficult to reconcile their daily diabetes-related routines with their job requirements, making the worksite a potentially important place for DSME. Bringing DSME to the worksite may make it easier for people with diabetes to attend and may provide valuable information for supervisors, managers, and coworkers. Supervisors and managers need to support healthy lifestyles; make allowances for meal and snack-time requirements, self-monitoring of blood glucose, and medical appointments; and promote understanding, tolerance, and support among coworkers.
The findings of our systematic review are based on one study that examined the effectiveness of DSME at the worksite. 176 Two other studies were identified but did not meet our quality criteria and were excluded from the review. 177, 178 Although improvement was shown in GHb levels (a decrease of 1.4 percentage points), this single study did not provide strong enough evidence of effectiveness for the Task Force to determine whether or not DSME at the worksite is effective in improving the health of people with diabetes.
We identified other potential effects, although these have not been evaluated in the literature. Education of coworkers could increase tolerance for and understanding of diabetes and other chronic diseases and minimize disabilityrelated discrimination. Both the employee with diabetes and the employer could benefit from the increased employee productivity resulting from improvements in the work environment. Potential negative effects include labeling of workers with diabetes and issues related to the confidentiality of health information. Coworkers who learn about diabetes may be uncomfortable or fearful about how to respond to diabetes-related emergencies.
In conclusion, the Task Force found insufficient evidence to determine the effectiveness of DSME at the worksite in improving the health of workers with diabetes, as only a single study, with limitations in its design, was identified. Evidence of the effectiveness of educating coworkers about diabetes is also insufficient, as no studies were identified.
Educating School Personnel about Diabetes: Insufficient Evidence to Determine Effectiveness
Educating teachers and other school professionals about diabetes can create a supportive environment for a student's self-management of diabetes, can minimize the disruptions in educational routines attributable to diabetes, and can teach school personnel appropriate ways of responding to diabetesrelated emergencies.
Effectiveness
• The evidence was insufficient to determine the effectiveness of educating school personnel about diabetes in improving the health of students with diabetes.
• Only one study, with design limitations, showed variable effects on knowledge and did not report on outcomes other than knowledge.
To improve the health and well-being of students with diabetes, professionals in schools can be educated about the disease and the needs of their students. Most of the 125,000 children in the United States who have diabetes 179 attend school, and they need special accommodation at school to ensure their immediate safety, long-term physical and psychological well-being, and opportunities for optimal scholastic achievement. School personnel are required by law to provide health-related services to children who demonstrate an identified need. 180 Unfortunately, the level of teacher knowledge about diabetes, especially of life-threatening emergencies such as hypoglycemia, is inadequate and poses a serious threat to the safety and well-being of children who require assistance. 181 School personnel, particularly teachers, receive inadequate or no training to prepare them for dealing with children who have chronic health conditions. 182 -184 When school personnel fail to respond to diabetes-related emergencies promptly and appropriately, the child with diabetes may suffer serious health consequences. 185 The findings of our systematic review are based on one study, which evaluated the effectiveness of educating teachers and other school personnel about diabetes. 181 A second study was identified but did not meet our quality criteria and was excluded from the review. 186 The one qualifying study, with limitations in design and execution, showed varied effects on knowledge and did not report on any other outcomes. Therefore, the evidence was insufficient to determine whether or not educating school personnel about diabetes is effective in improving the health of students with diabetes.
We identified, but did not evaluate, other potential effects of this intervention. Education about diabetes could make teachers and students more tolerant not only of the needs of students with diabetes but also of the needs of students with other chronic conditions. Possible negative effects could include labeling or ostracism of the child with diabetes, issues of confidentiality, the opportunity cost of teacher education (using money for diabetes education that could be spent on preventing and treating more common health problems), and teacher anxiety associated with feeling personally responsible and potentially liable for a child's health and well-being.
In conclusion, the Task Force found insufficient evidence to determine the effectiveness of educating school personnel about diabetes in improving the health and well-being of students with diabetes. Only one study was included in the review: it had design limitations and only reported on changes in knowledge, where the effect was inconsistent.
REDUCING THE BURDEN OF DIABETES THROUGH USE OF THESE RECOMMENDATIONS
Diabetes affects children, adolescents, and adults of every racial and ethnic group everywhere in the United States. In addition to those who have the disease, the people with whom they live, learn, and work are also affected. Management of diabetes requires knowledge and a willingness to make lifestyle changes and special accommodations. The interventions recommended in this chapter can help people with diabetes manage their disease, which can result in fewer diabetes-related emergencies, overall better health, and, hopefully, greater enjoyment of life.
Healthcare systems can do a lot to help people with diabetes. Offering a combination of disease management and case management can both improve the health of people with diabetes and potentially reduce the costs of caring for diabetes and its related complications (e.g., cardiovascular disease, kidney disease, frequent use of health services in emergencies). A good starting point is to assess the current burden of diabetes, the level of care and education provided for clients with diabetes, and complication rates. This information can then be compared with the care guidelines and goals of treatment presented by organizations such as the American Diabetes Association (ADA) (www.diabetes.org).
In selecting and implementing interventions, communities and healthcare systems should strive to develop a comprehensive strategy for people with diabetes, which includes improving blood pressure, lipid concentrations, and glycemic control; decreasing complications and mortality; and improving the quality of life. Choosing effective interventions that are well matched to local culture, needs, and capabilities, and implementing those interventions well, are vital steps for improving outcomes among people with diabetes. In setting priorities for interventions to meet local objectives, recommendations and other evidence provided in the Community Guide should be considered along with such local information as resource availability; administrative structures; and the cultural, economic, social, and regulatory environments of organizations and practitioners. Information on applicability is provided to help decision makers determine if recommended interventions are appropriate in their particular settings. Although the Task Force generally does not use economic information to modify recommendations, this information can help in the decision-making process by identifying (1) resource requirements for interventions and (2) interventions that meet public health goals more efficiently than other available options.
If local goals and resources permit, the use of recommended interventions should be initiated or increased. Even though the Task Force found insufficient evidence to determine the effectiveness of DSME in summer camps, schools, and worksites, and in the home for adults with type 2 diabetes, the ADA (www.diabetes.org) provides useful information about many aspects of living with the disease. Until sufficient evidence becomes available to determine the effectiveness of these approaches, readers are encouraged to become better informed about aspects of diabetes relevant to their situations. "Insufficient evidence to determine effectiveness" only means that too little evidence was available to determine whether or not the intervention is effective; it doesn't mean that the intervention doesn't work.
CONCLUSION
This chapter summarizes Task Force conclusions and recommendations on interventions to reduce the burden of diabetes. For interventions in the healthcare system, the Task Force recommends both disease management and case management. To improve DSME, the Task Force recommends delivering DSME in community gathering places for adults with type 2 diabetes and in the home for adolescents with type 1 diabetes. Evidence was insufficient to determine the effectiveness of DSME interventions in the home for people with type 2 diabetes, in camps, or at the worksite. Evidence was also insufficient to determine the effectiveness of interventions to educate school personnel about diabetes. Details of these reviews have been published 7, [187] [188] [189] and these articles, along with additional information about the reviews, are available at www.thecommunityguide.org/diabetes.
